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IIpakTHuyeckoe 3ansiTue Ne 2

TEMA: CITOCObBI IIOCTPOEHMA KIIACTEPA C PACHETOM OTHOILEHN A
CUTHAJI/UHTEPO®EPEHIIA

[lenb pabOTHI:

1. 3akpenuTh TEOPETUUYECKUE 3HAHUS IO CIIOCOO0AM U OCOOEHHOCTSIM MOCTPOEHUS
KJIacTepa.

2. 3yunTh METOAUKY U MOJYYUTHh NIPAKTHYECKUE HABBIKH 110 PACUETY
OTHOIICHHS CUTHAJ/MHTEp(EpEHITHS.

3. [IpuBUTH HABBIKU MO KCILTyaTalluy MHPOPMAITMOHHBIX TEXHOJIOTHH,
CBSI3aHHBIX C IPUMEHEHUEM KOMIIBIOTEPOB IIPU NMPOBEIECHUH PACUETOB.

1. OcHOBHBIE MOJIOKEHUS MO0 TEXHUKE 0€30MaACHOCTH

B npubopax u ycTpoicTBax, HCHOJIb3YEMbIX B J1aOOpPaTOPHON YCTaHOBKE,
UMEIOTCS BBICOKME HaIpsDKEHMsA, omnacHele ans ku3Hu. [loaTomMy B mporiecce
BBITIOJIHEHUSI PAOOThl CTYACHTHI JOJDKHBI COOJIOJATh BBICOKYIO JUCHUIUIMHY Ha
3aHSITHH, TOYHO, YETKO U CBOEBPEMEHHO BBITIOJIHATH BCE TPEOOBaHUS MpeENoaaBaTes u
PaOOTHUKOB JIA0OPATOPHH.

Bo wu3bexxanune mopaxeHHs] DSJICKTPUUYECKUM TOKOM TIPH  BBIIOJHEHUU
nabopaTopHOl pabOTHI 3ampeniaeTcs:

- CaMOCTOSITEIPHO BKIIIOYATh allaparypy;

- W3BJIEKaTh W BCKPBHIBATh OJIOKU JIaOOPATOPHBIX YCTAHOBOK U WU3MEPHUTEIIHHBIX
pUOOPOB;

- 3aMEHATH TMPEIOXPAHUTEIN B OJIOKAX U U3MEPUTENBHBIX NpHOOpax Mpu
BKJIFOUEHHOU anmnaparype;

- TpUKacaTtbCcs pyKaMHU WM KaKUMU-THOO TmpeaMeTramMu  (OTBEPTKAMH,
OTOJICHHBIMHA KOHIIaMHU TIPOBOJOB M T.M.) K 3a)XUMaM M THe3laM JabopaTopHOM
YCTaHOBKU U U3MEPUTEILHBIX PUOOPOB.

B cnydae mopaskeHust SIEKTPUIECKUM TOKOM HeMeAJIeHHO:

- BBIKJTIOYUTH HAMPSHKEHUE CETH, OCBOOOJUTH MOCTPAJABIIETO OT TOKOHECYIIUX
1erneu, ooecrneuyruB COOCTBEHHYIO 0€30MacHOCTb;

- TOJIO’KUTh PYKOBOJUTENIO 3aHATUH O CITyYHBIIEMCS;

- OKa3aTh MOCTPAAABIIEMY MEIUIIMHCKYIO TTOMOIIIb.

2. JKCIIIyaTAlMOHHbIE BONIPOCHI

1. Tlepen BKIOYECHHEM KOMITbIOTEpAa HEOOXOAMMO IPOBECTH HX BHEIIHHI
OCMOTp ¥ MOJTOTOBKY K paboTe, 00paTHB BHUMaHUE Ha HAIUYUE UX 3a3EMJICHHUS.

2. Ilpm  npoBeaeHHMH  HCCICAOBAaHMK  HEOOXOoAMMO  COOJIIOIATH
MOCJIEIOBATEILHOCTD BBHITIOTHEHUS OTEepalliid, YKa3aHHBIX B HACTOSIIIIEM PYKOBOJICTBE.
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3. IloaroroBka K BbINOJHEHHUIO JIA0OPATOPHOI padoThI

Jlo mpuxoja B 1a00paTopri0 HEOOXOAUMO:

1. IloBTOpUTH TEOpETHUYECKUH MaTepuall, CBSI3aHHBIM C IPOBEIACHUEM
1a00paTopHOI pabOTHI.

2. O3HAKOMHUTBHCS C OMHCAHHEM JIAbOpaTOPHOU PabOTHI, 3aJaHUEM M TOPSIKOM
€€ BBIIIOJHEHHUS.

3. YSACHHTH HIICIO MPECTOSIINX B PaOOTE UCCIICTOBAHU.

4. TloaroroBuTh OJAHK OTYETA.

5. OTBeTUTHh HAa KOHTPOJIbHBIE BOMPOCHI.

4. Kpatkue cBeleHUs] U3 TEOPUH
4.1. lenenue o0cayKUBaeMO TEPPUTOPHUH HA COTHI.

Y4acTok TEeppUTOPUM PaJUONOKPBITHS, HA KOTOPOM OCYILECTBISETCS CBS3b B
(uKCUPOBAaHHOM I0JIOCE YACTOT, CXEMaTUYECKH M300pa)kacTcsi B BHUJE MPABUIBLHOIO
IIECTUYTOJIbHUKA M MO CXOACTBY C MYEIMHBIMU COTaMM TOJIyYHJI Ha3BaHUE comsl. B
pesynbrate CMP ¢ npocTpaHCTBEHHBIM Pa3HECEHUEM YacTOT NOAYYWIN HAUMEHOBAHUE
comosvix _cucmem moounvrou ceasu (CCMC). I'pynny coT, B mpejenax KOTOpou
OTCYTCTBYET TMOBTOPHOE WCIOIH30BAHME YACTOTHBIX I0JIOC, HA3bIBAIOT KIACHIEPOM.
CoToBasi TOMOJIOTHSA TO3BOJSET MHOTOKPATHO YBEIHYUTH a0OHEHTCKYIO €MKOCTb
CHUCTEMBI MO0 CPaBHEHHIO C CHCTEMaMH pPaJMaIbHOW CTPYKTYpPhl M OXBaTHUTh CKOJIb
YTOJHO OOJIBIIYIO 30HY 00CIIy>)KMBaHUA 0€3 yXYIIIEeHUs] KauecTBa CBA3U U PACIIUPEHUS
BBIICICHHOTO YacTOTHOTO Juarna3oHa. BmecTe ¢ TeM HCIOJIb30BaHHWE COTOBOTO
IOPHUHIINIA TOCTPOCHUS MPEANOIaraeT M Psjl yCI0KHEHUN, KacaoIUXCs ONpeIeIeHUs
TEKYIIEro MECTOMOJOKEHHUSI MOOMJILHOTO abOHEHTa M 00ecTeueHUs] HEMPEPbIBHOCTU
CBSI3M IIPU NEPEMEIIEHUH €r0 U3 OJHOM COThI B APyryto. COOTBETCTBYIOIIAs MpoLEaypa
NOJIy4YHJia Ha3BaHUE ocmagemnou nepedaqu (B aHTIMNACKOW TpaHckpumiuu handoff
wim handover).

Iloemopnoe ucnonvzosanue uacmom.

Bricokas  cnektpanmbHas dddextuBHocth CCMC  mocTuraercs — 1eHOMN
MaKCHMaJIbHO YaCTOTO MOBTOPHOI'O MCIOJB30BaHUS OJHUX U T€X K€ YAaCTOTHBIX I0JIOC,
M C ATOM TOYKHM 3peHHus Haubosee MPEeANOYTUTETbHBIM ObLT Obl TPEXCOTOBBIN (WU
TPEXAJIEMEHTHBIN) KiacTep, U300pakeHHbIN Ha puc. 1, a, rae oJuHAKOBBIMU LUppaMu
0003HAYEHBI COTHI C COBMAJAOIIMMU HaOOpaMH YacTOTHBIX KaHaloB. Kpome Toro,
KOKIOW M3 COT KJIacTepa JaHHOTO TUIA OTBOJIWTCS YAaCTOTHAs TOJI0Ca, paBHAs TPETH
MOJIHOTO YaCTOTHOTO JWarna3oHa, a 3HAYUT, U TPETh OOIIEro Yucia KaHajoB CBS3H B
CUCTEME, YTO 00eCIIeUnBaeT 3HAYUTEIbHYI0 aDOHEHTCKYIO eMKOCTh COTBI. BMecTe ¢ Tem
4acToe MOBTOPEHUE 30H C OJMHAKOBBIMU MOJIOCAMH YaCTOT XapaKTePU3yeTCs 3aMETHBIM
YPOBHEM COKaHAJIbHBIX IOMEX, T.€. IOMEX OT CTAHLUN CUCTEMBbI, paOOTAIOLINX B TOM ke
MOJIOCE YaCTOT, HO PACIOJIOKEHHBIX B HECMEXHBIX COTax. (s yMEHbIUICHUS BIMSHUS
COKaHAJIbHBIX IMOMEX O0oJiee BBITOAHBI KJacTepbl C OOJBIIUM YHCIOM 3JIEMEHTOB,
Harpumep 7-3JIeMeHTHbIe, N300pakeHHbIe Ha puc. 1, 0.




Puc. 1

MoXHO TOKa3aTh, YTO paccTosiHue D Mexay UeHTpamu sYeeK, B KOTOPBIX
UCIIOJIB3YIOTCSL OIMHAKOBBIE ITOJIOCHI YACTOT, U YUCIIO M DJIEMEHTOB B KIIACTEPE CBA3AHbI
COOTHOILIEHHEM

D = 3”0‘ Io 1
rae p - paauyc s4YEHKH, T.€. PATUYC OKPYKHOCTH, OIMCAHHOM BOKPYT
TIPaBUJILHOTO MIECTUYToIbHIUKA. [Tapamerp & , onpenenseMblii COOTHOIIEHHEM

D
§='5=M.

HA3BIBAIOT  KO9uyuenmom  yMeHvblUieHUs  COKAHANbHLIX — NoMeX WA
KO3 (UIUEHTOM COKaHAJIBLHOTO MOBTOpeHUs. JJis BEIMUMHBI M =]/ N. yHooTpeOstoT

HAaWMEHOBAaHUE K02pduyuenm s3¢hghexmusnocmu no8mMopHO20 UCNONb308AHUS YACTNOM
WM KO3 (PUIIMEHT TOBTOPHOTO UCTIOIB30BAHUS YaCTOT. Y BETUUCHHUE YK CIIa DJIEMEHTOB
B KJIacTepe, OJIaronmpusiTHO CKa3bIBAIOIIEECS Ha YPOBHE COKAHATIBHBIX MTOMEX, MPUBOUT
K TPONOPLUHMOHAIBHOMY YMEHBIIIEHHUIO TIOJOCHl YacTOT, KOTOpass MOXET ObITh
HCIIOJIb30BaHa B KAXKI0U COTE, a 3HAUUT, K CHUYKEHUIO a00OHEHTCKOM €MKOCTH COTHI.
PaccMoTpeHHBIE CTPYKTYpBHI KJIACTEpOB TMPEAINOJAraloT HCIOJIb30BaHUE Ha
0a30BBIX  CTAHIMSAX AHTEHH C  KPYroBOM  JuarpaMMOi  HaIlpaBJICHHOCTH,
OCYILECTBIISIIONINX Te€pe/lady CHUTHaja II0 BCEM HAMpaBJICHUSAM C OJMHAKOBOM
MOITHOCTBI0. DG(EKTUBHBIM CMOCOOOM CHHKEHHUS COKAHAJIBHBIX TIOMEX SIBIISETCS
MPUMEHEHUE HaNpaBJICHHBIX (B TOPU3OHTAIBHOM IIJIOCKOCTH) AHTEHH C IIUPUHOU
auarpamMMbl HanpaBiaeHHOCTH 120 wnu 60°, B pe3ynbTaTe 4ero MIEeCTUYrojbHas sueika
pazomBaercs Ha 3 WM 6 CEKTOPOB, T.€. IPOU3BOJUTCS cekmopuzayusi com. B cexrope
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CUTHAJI W3JIy4aeTCs] aHTEHHOW TOJBKO B OJHY CTOPOHY, a YPOBEHb H3IyUYCHUS B
POTHBOIIOJIOKHOM HAIpPaBJIEHUM COKpallaercs A0 MUHHUMyMa. Takum oOpazowm,
CEeKTOpH3allds COT IO3BOJIAET Yallleé HCIOJb30BaTh OJMHAKOBBIE IOJIOCHI YacTOT B
KJ1acTepax 0e3 U3MEHEHHUs UX CTPYKTYpPhI JIMOO B paMKax MPEKHEH CXEeMbl MOBTOPEHUS
4acTOT 3aMETHO CHHU3HUTh YPOBEHb COKaHAJIBHBIX MoMex. Ecim kiactep cocTouT U3 7.
COT, KaXJas M3 KOTOPBIX COJEPXKHUT M. CEKTOPOB, TO TOBOPST, YTO Pa3MEPHOCTh
Kj1acrepa (M, He X m.). TATUYHBIMEA Pa3MEPHOCTMH KJIACTEPOB, IMPOKO MPUMEHAEMBIX
Ha mnpakTtuke, sBiawoTea (3,9), (4,12), (7,21). Ha puc. 1, ¢ npuBeaeH BO3MOXKHBIM
BapUaHT pachpeseicHnss HabOpOB YAaCTOTHBIX KaHAJOB B CEKTOPU30BAaHHOM KiIacTepe
pasmepHocta (3,9). OtmeruMm, uto paspaborka Tomojorun CCMC sBnsieTcs cBoe-
00pa3HOil ¥ 1O0CTATOYHO CJIOKHOM 3a/1aueid.

4.2. CocTaB CHCTEMbI COTOBOM CBSI3H.

XOTs COTOBBIE CHCTEMBI Pa3HBIX CTaHJAPTOB MMEIOT 3HAUUTEIIbHBIC OTIMYHS B
JIeTaNsIX, UHTETPAIbHOE UX OMHUCAHUE C MOMOIIbI0 HEKOTOPOW 00O0OIIEHHON Moaenu
BO3MOXXHO M T0JIe3HO. B kadecTBe mojmoOHOTr0 0000menus BoiOepeM cxemy CCMC,
npubmmkeHHyo K crangapty GSM, kak Hambojiee OTUETIMBO CTPYKTYPUPOBAHHYIO.
OyuknuoHanbHoe moctpoenne CCMC wmmoctpupyercsi cxemoil Ha puc. 2. B
MIPUBEJICHHOM CXeM€ YCJIOBHO MOJKHO BBIJICIUTh YETHIPE OCHOBHBIX KOMIIOHEHTA -
HeHTp ynpaBieHus u obcnyxkuBanus (I[YO) (unage operations and maintenance
center- OMC) u Tpu OJCUCTEMBI:

* moacucteMa MmoomabHbIX ctannuii [IMC (mobile station subsystem MSS);

* moacuctema 6a30Bbix crannuii [1IBC (base station subsystem BSS);

» moacucreMa kommytaruu 1K (switching subsystem SSS), -gyHkuuoHanpHOE
COTIPSDKEHUE KOTOPBIX OIMUCHIBACTCA  PSJIOM UHTEP(EHCOB.
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YO sBnsercs uentpaibHbiM smeMeHToM CCMC, koTopblii oOecreunBaeT
yOpPaBJIEHUE JPYTMMU KOMIIOHEHTAaMH CHCTEMBI, a TaKKe KOHTpPOJIb KadyecTBa
¢bynkunonupoBanus. [logcucrema MOOMIBHBIX CTaHIMKA O0ObEIUHSIET O0OpPYAOBaHHUE,
oOecrieunBaroIiee JA0CTyll a0OOHEHTOB B CHUCTEMY, TJIaBHBIM 3BEHOM B apXUTEKTYype
CCMC sBasieTcss ToOJACHCTEMa KOMMYTAllMM, KOTOpas BKJIIOYAeT B ceOsl ILIEHTP
KommyTarnuu MoowisHOU cBsizu [IKMC (mobile switching center MSC), BusuTHBI#
(rocteBoit) peructp mectononoxenns BPM (visited location register VLR), nomarsuii
peructp wmectononokennss  JIPM  (home  location  register HLR), tuentp
ayrenrudukanmu 1A (authentication center AUC) wu peructp uACHTHDHUKAIMH
obopymosanuss PO (equipment identity register EIR). B moacuctemy 0a30BBIX
cTaHIui BXomsAT 0a3oBbie mpueMo-niepenaromue cranimu bC (base transceiver station
BTS) u kouTposepst 6a3oBbix crannuii KbC (base station controller BSC).

[lenTp KOMMyTaUMW MOOWJIBHOM CBA3M OOCIY)XMBAeT TIpyIIy COT U
o0OecnieunBaeT BCE BUAbl COEIMHEHUH, B KOTOPBIX HYXXJAeTCs B Ipolecce padoThl
MOOWJIbHASI CTaHIUA, T.€. KOMMYTAllMI0 MOOWJIbHBIX a0OHEHTOB JPYr C JAPYroM, C
abonentom TOOIIl u np. Ha IIKMC Boznmaratorcst Takke (QyHKIIMH KOMMYTAIUH
KaHAJIOB, K KOTOPBIM OTHOCATCA 'mepenaya oOcmyxkuBaHus" (wiu '"scradeTrHas
nepenayda’) W MEPEKIIOUCHHE KaHAJOB B COTE MPHU TMOSBICHUU CHJIBHBIX TMOMEX U
HEUCIPAaBHOCTEH, ecnu ToJbKO 3To He sBisercs oOsa3aHHocThi0 KBC. Ilommmo
KoMMyTalmoHHbIX 3a7a4 [IKMC, ympaBnsieT nporeaypaMu CIeKEHUs 32 MOOMIbHBIMU
CTAaHUUSMU C MOMOILIBIO JOMAIIHEr0 U BU3UTHOIO PETUCTPOB MECTOMOJIOKEHHS IS
o0OecrieyeHus1 JIOCTaBKM BbI30Ba, a TaKXke MNpoueAypaMu ayTeHTU(UKAIUU U
uaeHTuguKauu aboHeHToB ¢ momorsio [[A u PUO.

bioxu /IPM u BPM 1o cBoell cyTH npeacTaBisitoT co0oil 0a3pl JaHHbIX. [lepBbiii
COJIEPKUT CBEACHHUS O MOCTOSIHHO NMpunucaHHbiX K AaHHoMy LIKMC aboHeHTax u o
BHUJIaX YCIIyT, KOTOPbIE UM MOTYT OBITh OKa3aHbl, BTOPOU COIEPKUT UHPOpMaLKIO 00
a0OHEHTaX, BPEMEHHO HaxosImXcs B 30He oOcmykuBanus nanHoro [IKMC. Llentp
ayTeHTU(UKAIINH obOecrieunBaeT BO3MOKHOCTh IIPOBEICHHUS IpPOLIE 1Y PBI
ayTeHTUQUKanuu aOOHEHTOB W IMdpoBaHUS TepenaBaeMbix  cooOmenuit, PHUO
COJIEPKUT CBEACHHUS 00 OSKCIUTyaTUPYEMbIX MOOWIIBHBIX CTAaHIUSAX HA MPEAMET HX
HCIPAaBHOCTHU Y CAHKIIMOHUPOBAHHOTO UCIIOJIb30BAHUS.

Kontposep 6a30BbIX CTaHIUNA OCYIIECTBISICT yIpaBiieHne HecKoabkumu bC,
KOTOphle oOecrnieunBaroT cBsizb ¢ MC uepe3 paguouHtepdeiic, a TakkKe MPOU3BOIUT
ynakoBky mHpopmanuu, nepenasaemoir B HKMC, u ee pacnakoBky mpu rnepenade B
oOpatHoM HamnpaBiaeHud. K uyucny omnepauuii, mpousBogumbix KbC, oTHOcsTCS
nepeaada oOciyxuBanus mnpu nepexoge MC Mexay coTamu, KOHTPOJIUPYEMBIMU
onanuM u Tem xe KBC, mepenpauya Bb130BOB Mexay MC, HaxoAsmMMHUCS B 30HAX
nevictBust pasHeix bC, HO OJHOrO M TOro € KOHTpoyuiepa (B IMPOTHUBHOM Cllydae
nepBuyHoe ympaiaeHue Bosznaraercs Ha IIKMC). Ilon ynpasnennem KBC
OCYILECTBIISIIOTCSL  pPaIMOM3MEPEHUs] B KaHallax CBSA3U, PETYJIHPYETCS MOIIHOCTh
epeIaTINKOB MOOMIIBHBIX M 0a30BBIX CTAHIIHM.



5. PacueT oTHOLIEHHSI CUTHAJI - HHTeP(epeHuusI

B teopernueckoil yactu ObUIM pacCMOTPEHBI NMPHUHIIMIIBI TOCTPOCHHS KjlacTepa
U1 OJHOPOAHBIX Mojeneid. B atux Mopensax anTeHHsl bC - HeHamnpaBJeHHbIE,
pacctosinue mexay bC ¢ ouHakOBO# 4acTOTOM

D=+3N R, (1)
rae Ro- panuyc cotsl, N- pa3sMepHOCTE KacTepa.
D
q=+3N = R ()
0

rae q-— KOB(i)(I)I/IHHeHT YMCHBIICHUA COKAHAJIbHBIX ITIOMCX.

Puc.1

Ha puc. 1 npuBenen knactep npu N=7 U OyHKTHPOM MOKa3aHbl MyTH LIECTU
MEIIAIOIINX CUTHAJIIOB IPU BCEHaIpaBieHHbIX aHTeHHax BC. Melaronye cTaHIuu
o6o3HaueHbl M1-M6. PaccTostaue ot Touku A 1o MC ¢ Homepom J 0603HaunMm R;,

Jist Beraucnenus R;, ucmonp3yem ynpouieHHbIN puc. 2, ananornyHsiii puc. 1. Ha
puc. 2 o6o3HaueHo MecTonooxkeHrne bC - Touka O, MC - Touka A ¥ MECTOIOJI0KCHUE
Mermaronux crasuuii Ml...M6.

Jmuael otpeskoB MI-O, M2-O, ..M6-O paBubl D. Pamuyc BHyTpeHHEW OK-
pyxHoct OA - paauyc cotbl Ro. OueBumHo, amuHa MI-A paBHa paccrosauio 1o M,
nuHa M2-A paBHa paccTossHUIo 10 M2 U T.1.



Puc.2

I[To puc.2 onpexnensem

R,=D-R,: R, =/D?+R?-DR;: R, =/D?+RZ + DR,

[ToxcraBus crona (1) u (2), 3anmumiem:

R =(q-1)Ry: (3,a)
RZ:( q2—q+1)R0: 3, 6)
Rgz( q2+q+1)RO (3. )

R, =(q+1)R, (3,1)

Ry =R, (3, m)
R, =R, (3, e)

MortHoCTH cUTHAIO0B, npuxoaanux Ha MC npencraBuM B BUIE
_ -n
F’C = KOR ,
npuHAB R =R, mma cBoero curnana u R=R; nna J -o2o memaromiero curnana

Ecnu sneprernueckue napamerpsl bC B ceTn 0AMHAKOBBI, TO OTHOIIEHHE MEIUAHHOU
MOIIHOCTH J -020 MEIIAIOIIEro K MEAMAHHOW MOIIIHOCTH CBOEr0 CUTHAJIA

-n
B =(Ry/Ry) (4)
IpY 3HAYEHUAX N, yKa3aHHBIX BhIlie (Hampumep, N =2 ; 3 uiu 4).

IIpu HeckonbkMX Memamumux curHaiax Ha MC BO3IAEHCTBYET CyMMapHas IOMEXa,
MEIMaHHAsT MOIIHOCTh KOTOPOM paBHAa CyMME MEIMAHHBIX MOIIHOCTEUW OTIEJIbHBIX
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cUrHajoB. MenaHHOE OTHOIIIEHUE CUTHAN- HHTep(epeHIIHS

SIR=-10lg| > 4, |=10lg mRL , 1B (5)
J=1

2R
J=1

r71€ M - YUCJIO0 MEMIAOIINX CUTHAJIOB.
I[Io (5) MOXHO HalTH YCPEIHEHHOE MEAUAHHOE OTHOILIEHUWE CUTHAJ-
uHTepepeHIus. 3aMUpaHns CUTHAJIOB HE YUTCHBI.

KOHTPOJIbHOE 3AJAHUE

1. HapucoBatp knacrep 3ajaHHON pa3MepHOCTH N M COCTaBUTh YaCTOTHBIN IUIaH
JUIsL OJHOPOJHOM MOJEIM KJacTepa CO BCEHANpPaBJICHHBIMU aHTeHHamMH bC s
KOHKPETHOT'O CTaHAapTa.

3. Paccuntate paccrosinue mexay bC ¢ o1MHaAKOBBIMU 4acTOTaMU MPU 3aJIaHHBIX
N u paguyce coTsl Rg

4. Jlns 2TOM Ke MOIenu KjacTepa paccyuTaTh MeauaHHoe 3HaueHue SIR, mms
HECKOJIbKUX KiactepoB npu N =3, 7,13, 19, 21.

6. [IpunsaTe N=3 B 3a1aHUsIX ¢ HEUETHBIMA HOMepaMu U N=7 - C YUETHBIMHU.

B omueme 3anucamo:

- pacueTHbIC (POPMYJIIBI JIJIsl OTIPEICTICHUS TApaMETPOB

- YUCJICHHBIC 3HAUCHUS BXOIAIINX BEJIMYUH U UX PA3MEPHOCTH
- pe3yJIbTaThl pacueTa

- TpeOyeMble YepTEKHU U PUCYHKU

- KOMMCHTapPHH.

Ucxonnbie nanuble uisl pacyeToB JaHbl B Tabauue 1 MuauBumyanbHbii HOMEp
3ajanusi M onpenensieTcs mo IByM MOCJIEIHUM Ii(paM HoMeEpa CTYI€HUYECKOro Ousera
YZ: M= YZ - 15k, k = 0; 1;2;3;4;5;6. Hanpumep, eciiu HOMep CTyJCHYECKOTO Oniera
3akaHunBaercs uudpamu 97, To M=97 - 15x 6 = 7.

Ta6nuna 1 — BapuanTsl pacuera
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1. KOHTpOJIl)HBIe BOIIPOCHI

1. YUrto Ha3biBaeTcs KinactepoMm? PazMepHOCTh KiacTepa.

2. IlpyHIMI TOCTPOEHUSI CETU COTOBOW CBA3H.

3. Kakum 06pa3oM MOKHO YMEHBIIUTh YPOBEHb BHYTPUCUCTEMHBIX TOMEX.

4. Kak 3aBUCHUT YPOBEHb MIOMEX OT COCEIHUX COT IPH YBEIUYECHUU PA3MEPHOCTH
KJIacTepa, IPY YBEIUYEHUH paguyca COThI?

5. Yto takoe SIR?

6. J71s 4ero UCIoIb3yeTcsl CEKTOPU3ALIUA COT U KaK B 3TOM cy4dae 0003HadaeTcs
pa3MepHOCTh Kitactepa?

7. Ilepeunciure BUIbI IOMEX B COTOBOM CBSI3H.

8. JIuteparypa

Cucrembl MOOMJIBbHON cBsi3u: YueOHoe mocobue g By3oB / B. II. Mmaros, B. K.
Opinos, U. M. Camoiinos, B. H. Cmupnos; noa. pea. B.I1. Unarosa. - M.: ['opsiuast muHus -
Temexom, 2003. - 272 c.

Anapuanos B. U., Cokos0B A. B. CoToBBI€, IENUIKUHTOBBIE U CITyTHUKOBBIE CPEJICTBA
cBs3u. — CII16.:BXB-IlerepOypr; Apnut. 2001. — 400 c.: u.

TesekoOMMYHHKAIIMOHHbIE CUCTEMbI U ceTH: YueOHoe mocobue. B 3 tomax. Tom 2 -
Paguocss3b, pagnosemanue, tenesuaenue / Karynun I'. I1., Mam-ueB I'. B., [lonaatonomymno
B. H., B. I1. lllyBanos; mox pex. npodeccopa B. I1. lllysanosa. - U3x. 2-e, ucnp. u gom. - M.:
I'opstuas nmunwms - Tenexkom, 2004.-672 c.: ni.

JbsikonoB B.II., Cmepaos B.FO. Mo6unbHbIe TenepoHbl 1 KOMMYHUKATOPBL. — M.
COJIOH-IIpecc, 2003 — 384 c

MaxkoBeeBa M.M. Cuctembl pauoCBsI3H C MOABMKHBIMU 00BeKTaMu. M.: MOCKOBCKHUH
TEXHUUYECKUN YHUBEPCUTET CBsI3U U MHPopMaTuku. Meronnuyeckoe nocodue. 2002. 60 c.




